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(57) Abstract 

An antireflcction film comprising a high- 
refractive-iDdex layer havi ng a re fractive index 
of 1.65 to 2.40 and a low-refractive-indac layer 
having a refractive index of 1.20 to 1.55; and 
another antireflcction film having only a low- 
refractivc-index layer having a refractive index 
of 1 .20 to 1 .55. A first improvement resides in 
the high-refractive-indcx layer which comprises 
5 to 65 voi.% of fine inorganic particles having 
an average particle diameter of 1 to 200 nm and 
35 to 95 vol.% of a cross-linked anionic 

polymer. A second improvement resides in the low-refractive-index layer which comprises 50 to 95 wt% of fine inorganic particles having 
an average particle diameter of 0.5 to 200 nm and 5 to 50 wt.% of a polymer and in which the fine inorganic particles are stacked in at least 
two stages so as to form microvoids among the fine particles. 
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^(Vlll-a) :feJ;t;f(VIII-b) tC^I/^T. L^'^'ctC^L ^ni. ^ti^tl. -C 

- U vScD^SJ^^iJcti. 6 73>S 2 0 T-$>'5 C i: b < . 6 71;M 1 5 T'^ 
i:7:>s$e>{cfif*b< . 0^?$>'2)iIi:*^ft^^tf*bl/^a 

^WbTl/^T4)ct^/^. 

L^'^JctCfL^cDTO. HUKebircL' (Dm (L»>~L'«) |H]ttT*$)-5o 
it:(VIII-a) i>J:2/(VIII-b) T-^i^^n-S^Oigbmiit , ^iC-T-SJ^^U- 

^'t^^fiafa^y■=<'-<DmDM^Sl^»^Cci:o^#6n'5>. ^(viii-a) ic?tjE;-r'5>j^ 
(VIII- b) \zMmri>:t.^\yy^^mi^=ej-^-<Dm\z\its o-r^^ja^ji,^ 
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(IX-a) (ix-b) 

R41 R42 

— CH2-C— CH2-C— 

L4— Am L4a_Am-L4b 

— C-CHo — 

R43 

^ (IX- a) ^J:?^: (IX- b) {^^^,^T. . L-i5J:<7L-ti. -etl-en 

. -CO-. -NH-. -0-. TO-uym^Jztrnti^om. 

. J-\u^yB^) ^Wbtv^T4>cfcl^o -.^ 

L-" : -CO-O-AL- 
: -CO-NH-AL- 
: -AL- 
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(IX- a) (IX-b) OAm(D7 ^ y m^J:UBm7 y^^'^ J^Sit 

^ (IX- a) ^j:?/ (IX-b) x-mtD-^ti^mK^mi^M^mts nm>rr^:x-^\y 
vtt:T^fiam>'-=?-<D^^ns^sJ!c;tCcfco^#6n'5>. ^ (ix-a) \.znm-t^^ 

t*;ur^ y^uT^ h\ p^rJ'iJ' Kn^s/:^n b:*;uh ';^•?^;^ 
h ';p<5^;uT>'^^'>A>o^i' K*^-^^n-5o 5C (ix-b) \znm-r^^^\y 



5«: (X) <DR"*5:<7;U7K^i/;KOii^. R"li^yHf>i§(7)^;u ^^ii^:^^^-r 
^ (X) i^:i^^^T. LMi. -co-, -o-, u >s<Diaa-^^5-y-*^ 



(X) 
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L-:-CO-0- (AL-0)..- imAltJEOmm) 
L":-CO-0-AL- 

<D^^<DmomLmi<L<DaL^u>m c-cHa -) (Dmnzmmw.^ (-0-) 
^ y -^-<DT-:t y^m^m-t^^j v-tc^-r ^^rnMii. 3 tifM 3 3 m% 
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<mm'^=^mm:^M-^':pj^mi!}^$>^o 7-^hy:^jym<Dmiz^t. 2, 2-s^j. 

4-p<5^;u^:r-2 u y:/n v^j;?/2 -^i/s;^;u- 2 - 

y-YV^n ^ vVy'aLy ^yVy 

o^yy. 2, 4 -s^^^oo'^yy 4, 4 -s^^^nn-^yy^iy y^ 

j:zfp-^uu^yVy^y^y7b^^t.ti^a:!fzyi.y^y:t^uY'miz},t. 2, 4 

Mmmmm^<DmmLX{i^^7^:ty^7t:^)^—<DW\^iit. 357^^951*11 

'5C^*sftf*U<v 4 471;M8 0{*IS%T-$>^C il3&5$ * U^/^o 
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cOFC-430. FC-431) i^J,Zf^.^)i.u^^y General Elec 

trie (^) (DSF 1 023. SF 1 054. S F 1 0 7 9 . Dow Corning (^*) (D 
DC 19 0. DC 2 0 0. DC5 10. DC 1 2 48. BYK Chemie m) CDBY 
K300. BYK310. BYK320, BYK322. BYK330. BYK 

3 7 0) ^^^sn-So 

VA± (EIlTtiS^i) m^fi^CoTl/N^o •^UT. ^^D^StF (11) oralJC. 
$ i> n.-Jf-i' h' (12 ) ;5-'JfM^nTl/>^„ fgM/f^M ( 1 ) tl. $6 fC^' V -7- 

(13) %5 7!»M5 0fis%©a-e#tyo (13) li. mMmL=?- (1 

1) ^M«bTl,N^*i. ^^n#^'K (12) ^^«UT^^7S:l,^o H 1 IC^Xn-T.^ 
^{C. ^^n.K-r K (12) li. (1 3) (1 1) {i:<fcD 

- -^^l^T-Uv-s (P^□T-^i^&^^^) C ^ blNo— - _ 

fgS?if^®®St/f^tt. 1. 2 07!;S1. 5 5T-^)^„ m/f^ii. 1. 3 07!; 
Ml. 5 5T-*-5iIii*iifS b<. 1. 307!fSl. 5 OT-$>SC i^d^^^JCif 
*U<. 1. 357!rMl. 4 S-C^^C * b^/^o 

<gS»f^^<D»^ti. 5 07!rM4 0 0nmT^-5C<i:*^'fif^U<. 5 07!;M2 
0 0 n mT'$)'5 d i: 6 {Cilf ^ 

fgStW^<7)^i'Xli. 3%iiiTT-^-2,ci:*iftfS U<. 2%JilTT-$)-2>i::i: 
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0 ^mtmt. 1 7!)M1 OOnniT-^^o^/i>^Sf*b<. 3 7!;S7 0 nmT*^-2> 
C:i:*5^'e>tCftf^U<. 573JM4 0nm<DgEHT'^'5c:^::*^ft^^lfSb^/^o 

^mM=Pt\^XI,t. Na. K. Mg. Ca. Ba. Al. Zn. Fe. Cu. T 
i. Sn. In. W. Y. Sb. Mn. Ga. V. Nb. Ta. Ag. Si. B 
; B i , Mo. Ce. Cd. B e> P b^J:0*N i * b < . Mg. Ca. B 

#^^:ilf*b(/^^/^MM>^^:^#l^i. rj\^:/]V^my^v^m (BU NaF. kf) . 

7)\yij')±m^myvitm caFa . MgF^ ) ^^zf—m\t^^n (s 

1 O2 ) T-^-So 

y*;b-^*>»U?i (irtP^BS5-3- 1-1 2-7-3-2-^. Jt#^BS5-7-9 

0 5 m(o^<ikmm.) t^tz\im^m (applied optics. 27. 3356M dsss) ib 
^tifzmi^^. mmmizm^Lx^m^m^zthX'^^o irm(Dmmmu=P 
mmmn^it. ismmmm<Dmm<Dtzdb. mm^jimmz^wi[^tz:\mx^m-t 
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"f-miz^^uT^^ \.'^s]fif^^fixiy^^o (s^mmmmommit. 3nm5o i:^m 
iL-yjjtm-r^t. un.^miz4 8im%(Dmmm<oyi<-f i^mm^^n^. mm<D 
-r^. :^mMr'i,i. mmun=T-^mi^mi2r^i>ut^^ i^T^mm-r^rztb. mm 

-^j:immmm^m^iiti)^X'^^„ znizj:*). {SMmmmimmmzit^^ 
nTK-r h'^m^Tmmx$>^^K ^^&^$>^\^Ht^mmizm^-:^j:miz-r^;it 

ti. m(Dmmmm(Di;^mmK>(Dmmm<Dmizfj::bo mn=Ft^st)^-(Dmmmit 

1 ckO^:^t>5cfilT-*-5<DiC^LT. ^m.<Dmmmitl. 0 0X$>^o ^(Otzdb 
UtiJ^X^^o 



2 4 



XX:iD: <WO 8845734A 1 . 1 . > 



wo 98/45734 



PCT/JP98/01S76 



T' § ^ cfc 9 {CliMT -So 4^* 'J ^— <D«ti. ^l/f^JlCD±aa) 1 0 3 0 Sfi: 

(1) <D^®4ias^Jic$^^$-y--&7ix*i;v-tt/ (2) <D->i;u**uv-^y-ctt 
(3) 0A^'yy-7Jx•';-7-r•$>-2>c:i:*>'i^f*U^/^o (2) (O^KU-^-ttx {£li 

(1) - (3) =SrZ:«!li*/Sli=@m$I^^i:>-a-T. HBfi-T-Sc: * b < . 
(1) ^ (3) <D-ail<om^^^:>-^. ^tz\t (1) - (3) cZ)Hmii<Dma-^ 

( 1 y m^m^. ( 2 ) ( 3 ) A*:^ i^-icot/vr; m&mm-r 

( 1 ) m^mm 

i=-*sz:K'fb'jr-i's*^e>'i'5it^i±. 'J y^\nzx^m:'mmmit}miz 

2 5 



BNSDOCIO: < WO . „ 9845734A 1 . 1 > 



wo 98/45734 



PCT/JP98/01576 



(Xl-a) 



(Xl-b) 



R61 

R640-SI— OR62 
6r63 



R65 

R680-SI— R66 
OR67 



iC^s R"^-J;C>R"li. ^tl^t\mHZ. 7!r3i 1 0 O 

^ (XI- a) iJcfcC^^ (Xl-b) i^:^*l^Ts R^\ R"i>J:C;fR««{i. 7 )\^^ 

^ (Xl-a) i>J:2/^ (Xl-b) {C^I/NT. R''^ R". R«\ R«^*;J:C/R 

i/^:/:<7yyiJy^J{i, ^^|^«C-fi|g^%WU. ^<D-m%t^<OS.miZ^ 

-mm-^it. ^ (XI- a) (XI- 
b) <DR«'. R"^rc^iR''«CDSmS4^tC^?SL/Tl^'6Ci:*^^lf*U^/^, 
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#{Ci^f*L^/^i/7^':^{;«y :/^IJ^. TIBiS:(XII- a) ^J;C;^{XII- b) 



R":fcJ:C/^R'«ti. ^n^ti^fclic. ^SlMiF^;(>n 7!f3g6<75T;u^>'US* 

5S:(XII-b) ^C*5{/^r. R'^i. ^ (Xl-a) iJj^Z/j^ (XI- b) <DR^\ R 
J: tJf R " i: [sl:^CDSa^Wi-'2>« 



5J:(XII-a) Se(XII-b) tC^l/NT» R". R'\ R'\ R''^* J:C5R'«li. 
5C (XI- a) i5J;C^ie (Xl-b) CDR". R"x R«\ R«'^ J:afR "ilPi^icD 



- ■ " iCtXII- a) ^(m^ h-^-tiC^-'^XT' l^''^^^ 



(Xll-a) 



(Xll-b) 



L7i-0-CO-C=CH2 

R740-Si— OR72 R71 
6r73 



l_72-o-CO-C=CH2 
R780-Si— R76 R75 
OR77 
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J. hJpi/S/^^^ r-i>nnyoe;i,hi;T-th^5>'e/^y, 3, 3, 3-h 

^ (XI - b ) X'Tik-^ti^ i/^ >ij y y >; y:i7'm<Dmizf,t. V'^ h^-y 

-y=py. :7i^;u^^;Ui^p< hd^s/S/^y^ 
;u^^;ui?^ h ^ y , r - ^ S/;^;u:t^ t/>^o e>)b^ ^; i/i^j. hdp '>-> 

^^i/^T'n bi;u-7i— h^S/i/^v. r-^nnyn 

-< )\^^^ i/-fu t';up< f^;uiyi h ^ S/^ r - ^ h t*;u^ 

^ V^i^i/^y. r-}'^)i'ij:/Vfu\f}\^^^)\^V:x.V^l/i/'7y. r-T^J 

yo fcTJU^^;!/*?^ h^i/S/^y, r-T^:/:ra 
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-So 

»; n^';u:r^i/7'af h^->iy^y. r-}^:$'i>^) u-( 

^/^o 

iC (Xl-a) (Xl-b) T-TF^n-SS^'^ >:<7 y yu ^/i5'*^iJtCia;^T» 

^uAM. ^m^mm. ^-i?^. :tj\yh<r'{m. *)ym. mm) . ^mm ( 
^m. '} r ^ *) jvm. ^y-ifyxji^^i-^ym. 

(2) 
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yj\y:fu:tiyy-iy m. y)\,^ujL^iyy^ 

■ ' o 

(XIII) 

R81 

— CH2-C-- 

CO-0-(CH2)p-CnF2n^i 

^ :^ i> »j ;u^;'< ^ ^ »; ^ i> v 
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^b^. ;^^^^TIJtT^(1970)tClB«*i*>-5, 5>tftfi^?i^Co^,^T^i. Barrett, Kei 
h E.J. , Dispersion Polymerization in Organic Media. JOHN WILLEY & S0NS(1 
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>^^7^K) imm) . m:^7^77^-^>it^!m 2. 2- -T^yt-X [2 
^k^^l^ m. 2, 2' -rVtfX {2-p^^;b-N- [i. r -fx (th'n 

^^M^mizmmr^m-^mi^mo^mizit. rv^t-^m 2, 2' -rv 

tfx^y:r^n^MJ;K 2. 2* -rv/fx (2. 4 -s>y ^;i.Aunr. h 

-2.2' -ryfx-f y:/5^u-K) i&^xiMm^m.\m m. ^e^u^uA- 

-;K -ry:yoAy-;u. 2-y h^i/- 1 -:/nAV-;K t- 

mi\<Dmizt,t. ^\uyyitmitym m. m^^mm. mmitmm. -m^mm 
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-h) ) *^*-^*n^o 

n r i ^ ^{^ffl L T 4) J: (/^o 
(3) AW:^r^- 

1. 4-5:?i>n^^-9->>?T^ U— l>. h— 

:^) 'j u-H) . -^v^j'jr^'jxu h— juh TiJ"; h';p< 

^) 'J U— Kx 1 , 2-,- 3-- »; U — h , wi< y 

^ <fc C)f-€-CDl^^li*: (^ix 1 , 4 - t*^;u^ y-lf y X 4 - tf 2 - 

Ti> 'J o^;ujLf^;uj-XT-;Ux 1, 4 - $^tf-;^^/^>^^^-t^y i/) , b*^;ux 
^<tl'[4S<DSJS{Cct Ox ^^i^llii%/wyy-.i<u■7-^^:^AbT^J;l/^o 
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T^UxtKS. :<7;U7K^;uS, th'^i?:/®. 

- T g ;U;J^ >; v'-<d T g <Z)SJgllli. 5 T;JiL±T-^'2> C *i 
ilf*b<x 2 0r^iLbT-$>-5>^I^5&s$6^Cif*UI/^o 

■r^^!:^^*^i^f^H/^o fi^ggfi^mtnoiATti, v-cD^j^Jcic 
-tr;un-x. Klltflt) 'Srf^in Ur^ J: l/^„ 
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* u < . 1 . 0 %jiiTT-$>'2> c i: t^-^ ^ tciif * b l/^o mm^n^(om[fTm^±^ i 
ms(.mm(Dmm^t. m.m-^n{if^(D o . o i 2 om.m%X'^^ c ^ b 

<. 0. 0 BJiMi 0fi*%T'$>>5)iIi:*5$6^^^lf*b^/^. ?tO^Ji:bT. 

t4M<t^b^J^O^^^^^^^{*:JCj^,JPbT4) J:^/^o mmit-^'^O^m^Zii. S i 
O2 . Ti Oa . BaS04 . CaCOa . }\y'^i&XXfii:t ^) yfy^^^tl^. 
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^tr4>cfc^/^. 

o mif^*^^/^^•J v-<Z)^Ji3li, 3i<';x^uy. Xf^uy^tfi-^i^v JKUi^- 
*ti^o ^(DfliKD^t*: mwm. mmm^. mm^) a^wr-s^Kw-^. >' 

S^if^(7)^g^/\^.:^^^S^^±le*•Uv-4^t^:^8't^[bT^J:^/^o 

MaSllt^i^iibTti. ^ (^J. ^rJ'^'i^A. 
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h^-n-y^h^S/K. h^-sec-y>Jf K. > x h -tert- 

^$^h\ i^;Hi-'j7Axh^-n-yo7K^->Kx >:?;unn'i7 At" h ^ - n 
1-^5^ K. S?;Hi^'>?A-7'N^-sec-y h^5^K> i^;mr.H7 Ax h ^ -tert- 

MW^'^ ^Ki>;U32--;UT>^^'>A) i>J;C/fi?;Un^'^A^^^^ 
4'Mif^@<Z)^'i' Xl±. 3-%OT^$>^C i:d>'fif^ Ut/No - - 
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^'^^5-a■Tffl^/^T^cl;l^o S/%$)&f'5ili:;&i'T*#'5>o i/';;^3p,>ft^i^i;l^-Cll. 

mhix^xmrnrt^o 

7^;;5^. ^^^>» ^y'U^s Sr^^. ^>^:^'7^yi>x) . (f^'K 
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h;U— i^aVH— (3|^B#fF2 68 1 2 94-^HJ$EB»IBiJ4) tCJ;0. M^tC 

?4l^-o^/^T^i. ^WfiM^^i 61791-^. IH12941 8 9 8-^. ihis 50 89 

2 5 3 M. mMmm (1973) \z%mA^:h^o 

^aSiff^^lJ:J:b^&<):;k:#7i12d^ (SS: 5 O nm7!jM2 um) =S:d^M (0. 
1 7!>M 5 0 MM% ) ?BJ!in b T 4> ck ^/^• 
K^m±M<D^^ X\±. 3 7!jM3 0%T'$>'5C<5^*^'if^b<. 57!;3i2 0%-r' 

^^ci:*5$6tciifib<x 7Ji^2 o%r'*'2>c:i:*^Sfeftf^bi/\ 

mmmTmm. (lcd) . y^xvx-f A:7'u-i'A;f;u (pd 

P) , Ji-Ui^ hn;u^^«yfei/XT-f X'iTU'r (ELD) "^^mmwr^u (C 

IC> ;ir-7.*A--. 5t^ffiU>X. BB^fflUVX. •i'-l' V K -i? i^-JU Kv »^ 
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[111160111] 

z.mt^i^'y (-mk=f-mMm^w^i sonm. mmm-. 2. 70) 30a 

MSR. TIBOT^^^/tt^yv- (1) SMMSBs Ttmr^:^y\^=eJ^- ( 

1 

v'- CD 

CH2=C-CH3 OH 
CO-O-CH2CH2-O-CO-CH2CH2CH2CH2CH2— o-p=o 

OH 

CH2— ^""OH3 

CO-0-CH2CH2~0-CO-CH2CH2CH2CH2CH2-0 

HO-P=0 

CO-O-CH2CH2-O-CO-CH2CH2CH2CH2CH2-6 
CH2~^C'"*CH3 

^®>fkf^:$' ^'^tftJ^t;:, i?^^:?'^:. »j ;u^:/:^T^ >; u— h 
r^J^'JX'j U-h<D}g^#l (DP HA. B2js:'fb^ (|5^) li) 
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n 1 ^ic?i^-r. 

i^Stff^MO^-l'X^^-l'Xpt— ^- (NDH-lOOlDPx Bs^^feXm 

(^*) ili) T-fflijsbfco i/c. m^nm^m.mm(Dmm^ (v-550, arv- 

7 9 0 7. ^-ISlSi) -U7-B-g ; 3feiiS^lJ ( iJ Y^ i"T— D E T X r B 

immm 5 2 nm) 1 0 0 st^m^. mniyx. {&mmmm<Dm 

n^m^^m.. 1 0 ortcm^.uT 1 2w/cm<Di^i±7j<aM^ffli/^T 1 ^m'm^ 
mmwih^m^'^tzo "ta^wm.n^^ximhx^^mm mmm 1.55) 
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zMit^ ^ > {-miL=Fmmim%i&m : 5 o n m, mmm : 2 . 70) 3 o« 

-m^t^^> i—iimni'mmmmm : 50nm. mmm: 2. 70) 30a 
^fff^ mmL tzo ^^mitm i ^ic^f^-r, 

[l:hi^^J3] 

ZLMit^^ y (— : 5 0 nm. JSt/f^ : 2 . 7 0) 3 Ofi 

j:K>^mL. -mit^^y^nim^mmvtzo 

=Srf^fi£L. Wfiffi Life. Ig^tt^l ^lC?F-r, 
[|ISfi0lJ2] 

-^'fbf^rJ'y (— ?^*5^fia¥i5)^5][^: 5 0nm. JSiff^: 2. 7 0) 3 OM 
fiS. TIBOT-^rV'tt^yv- (3) 6afigR^*J;C;f^f^;L/i^;U^h:/6 4 
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p:i7r>i4^y v'- (3) 

CH2— CH 

CO-(OCH2CH2)20-O- 



SOgNa 



^Yff^L. wm\^rzo ^^mli±^ 1 mizTjk-ro 

m^tm i-^xn^mmmmu : 1 0 nm. mmm : 2 . 00) 3 omssp. 

mmm 1 r-ffll/^yiT-:t>^4^y-y'- ( 1 ) smsp. mmm 1 r'm\^^tz7^:t 

y^^^^- (2) 3SfigR^cl;C/^p<^;u^^;p^h>'6 4Ma^^x i^-^'Kri^ 
[|liS^4] 

zMit^^ y {—}!RM.=^mm.m^w^ : 1 1 0 nm. m^m : 2 . 70) 30 

fiSHi. Tia<DT^:tvtt^y^— (4) 6fiS:gPi5J;2/p<^;uj^^;uy h y 6 



CH3 



CH2=C o 

CO-O-CH2CH2O P-OH 

-'2 
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